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Abstract  
Introduction 
Paramedics are health care workers who respond to medical emergencies. 
Paramedics exhibit high rates of injury and illness with markers of poor health. 
The aims of this study were to explore the self-reported health status of 
paramedics in New South Wales, Australia, and to compare it with that of the 
Australian general population and to examine paramedics’ attitudes towards 
exercise. 
Methods 
In 2015, paramedics employed by NSW Ambulance were invited to complete a 
web-based survey composed of the Medical Outcomes Survey Short Form 36 
(SF-36), measures of attitudes towards exercise and demographic information. 
Normative comparator data for the Australian general population (BMI and SF-36 
scores) were sourced from the Household Income Labour Dynamics in Australia 
2015 survey. 
Results 
Of the approximately 3,300 paramedics invited to participate, 747 completed the 
survey (507 male, 240 female).  Mean age and mean years of service were 41.5 
± 9.5 (SD) and 13.6 ± 9.0 respectively. Male paramedics scored higher than 
females (p<0.001) in the Vitality domain of the SF-36, and regional paramedics 
had a higher General Health domain score than metropolitan paramedics 
(p<0.05). Regional male paramedics had higher BMIs than their metropolitan 
counterparts (28.04 kg/m2 ± 3.99 vs. 26.81 kg/m2 ± 4.67, p = 0.001). Compared 
to the Australian population, paramedics scored higher in the Physical Function 
domain (p<0.001) but lower in summary scores for mental and physical health 
(p<0.001). Paramedics’ BMIs were slightly higher than the general population 
(27.10 ± 4.30 kg/m2 vs. 26.47 ±5.42, p<0.001). Paramedics reported lack of 
time, family commitments, and lack of motivation and in regional postings: 
distance to fitness facilities and shift patterns as barriers to exercise. 
Conclusions 
Paramedics scored lower on the SF-36 than the general population, which can 
indicate a lower health-related quality of life.  High BMI and low SF-36 scores 
may be related to a perceived inability to engage in regular exercise. Increasing 
BMI can be associated with the development of markers of poor health. Attention 
is needed to ensure that paramedics are “fit for duty”.  Ambulance management 
should foster innovative health promotion programs and paramedics need to 
recognise and value good health. 
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Introduction 
Paramedicine is recognized as a physically demanding profession. Examples of 
demanding manual tasks that paramedics routinely perform range from lifting and 
carrying patients (1-3), loading and unloading stretchers (4), to performing 
cardiopulmonary resuscitation (5-7) for extended periods of time. This is coupled with 
the requirement to undertake clinical decision-making in complex, often uncontrolled 
social environments on a rotating shiftwork schedule.(8, 9) Yet working paramedics have 
reported poorer health-related quality of life (HRQoL) and are more likely to be 
overweight or obese, as estimated by BMI (10-12), than comparator populations.(13) 
HRQoL is a valuable predictor of other indicators of health status, such as number of 
physician visits and hospitalisations, and mortality among adults(14) Specifically, rates 
of hypertension (15), obesity (16) and musculoskeletal injury (17-20) are higher in 
emergency responders (fire, police and paramedics) than other occupations. In addition, 
another contributing factor for working paramedics could potentially be linked to where 
they live and work. For instance, people living in rural and remote areas, where access to 
goods and services can be restricted, have been reported to experience poorer health than 
urban dwellers.(21) Approximately 50% of paramedics employed by NSW Ambulance 
are reported to work in regional areas (as defined by NSW Ambulance) therefore 
potentially resulting in compromised health due to a lack of access to services and 
activities. 
 Over the long term, fatigue, lack of fitness, location and high rates of injury may 
contribute to poorer health outcomes in paramedics.(8, 22-25). This may be compounded 
by the likelihood of a higher BMI and therefore, an increased risk for metabolic diseases 
such as Type II diabetes and cardiovascular disease and with earlier mortality.(26, 27) 
Despite the well-known benefits of regular physical activity for optimum physical and 
mental health (28-31) the potential benefits of these for paramedics has not been widely 
examined. As well, there is a paucity of research on health status and gender in 
ambulance services.  
 
Aim 
The primary aim of this study was to explore the self-reported health status of 
paramedics employed by a large ambulance service in New South Wales, Australia 
(NSW Ambulance) by gender and geographic rostering pattern (metropolitan and 
regional) and to compare these results  with that of the Australian general population. A 
secondary aim was to examine paramedics’ attitudes towards exercise and to determine 
whether paramedics thought that they exercised enough including barriers (if any) that 
may prevent them from exercising enough.  
 
Methods  
Study design and procedures 
A web-based survey was conducted using a cross-sectional methodology. An email 
containing a link to the survey instrument was sent to paramedics’ corporate email 
accounts. The survey was open for 30 days from 11 May 2015 and a reminder email was 
sent on day 15. Potential participants were informed that no explicitly identifying 
information would be collected. The survey took approximately 10 minutes to complete.   
 
Participants 
All paramedics and trainee paramedics employed by NSW Ambulance as of May 2015 
(n = 3,302) were invited to participate in the study regardless of age, gender, years of 
service, training pathway, level of certification (trainee; intern; qualified; intensive care; 
extended care; or specialist group: such as, special operations and special casualty 
access), primary role or geographic rostering (metropolitan or regional). Completing the 
survey signified consent to participate in the research. Once the survey was completed, 
there was no opportunity for participants to withdraw their data. Ethical approval was 
obtained from the South Eastern Sydney Local Health District Human Research Ethics 
Committee (HREC Reference number: 15/031, LNR/15/POWH/68) and Charles Sturt 
University Human Research Ethics Committee (HREC Protocol number 2015/011). 
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Instrumentation 
The survey consisted of three parts: Demographic information (age, gender, height, 
weight, level of certification, rostering, primary role), the Medical Outcomes Survey 
Short Form 36 (SF-36)  (32) , widely used in monitoring population health and reporting 
health related quality of life (HRQoL) (26, 27) and questions examining attitudes 
towards exercise. 
 
Medical Outcomes Survey Short Form 36 
The SF-36 consists of 36 questions that, when scored, measure eight health domains: 
Physical Functioning (PF); Role Limitations due to Physical Health Problems (RLP); 
Role Limitations due to Personal or Emotional Problems (RLEP); Bodily Pain (BP); 
Vitality (V), Social Functioning (SF); Mental Health (MH); and General Health 
Perceptions (GH). The possible scores for each domain range from zero to 100, with 100 
representing the best possible health state. These scores contribute to the construction of 
two summary measures:  Physical Health Summary (PHS) and  Mental Health Summary 
(MHS).(33) Each of these has possible scores from zero to 100, with 100 representing the 
best possible health state. 
 
Attitudes towards exercise 
Two questions examined attitudes towards exercise:  
1. Are you currently exercising as much as you would like? 
2. “What are the barriers to you not exercising as much as you would like?”  
This question could be answered in free text or the paramedics could choose one or more 
of the following items:  
a. Lack of time 
b. Family/other commitments  
c. Lack of motivation  
d. Lack of energy  
e. Cost of gym  
f. Injury  
g. Lack of, or distance to, facilities. 
 
Comparative normative data 
SF-36 data for the Australian population has been collected in national health surveys 
(34, 35) including most recently in the Household, Income and Labor Dynamics in 
Australia (HILDA) survey.(36) Age matched HILDA data for 2015 (n = 12,373) was 
used as Australian population normative data to compare SF-36 results and BMI (n = 
8,600).(37) The age range for the Australian data was set at 20-70  years old as this 
reflects the youngest to the oldest currently employed NSW Ambulance paramedic.(R. 
High, personal communication, October 15, 2015). 
 
Data analysis 
Body Mass Index (BMI) was calculated for both NSW Ambulance respondents and 
HILDA comparator data using the formula BMI = body weight (kg) / height (m2). The 
eight SF-36 domains and the PHS and MHS were scored in accordance with Ware.(38) 
The question on barriers to exercise yielded qualitative responses that were themed into 
categories by the primary author. 
 Prior to statistical analysis data were inspected visually and statistically for 
normality and are presented as mean ± standard deviation. A Pearson Chi-square test of 
independence was performed to establish the representativeness of the survey 
respondents compared to the NSW Ambulance population based on gender and posting. 
Differences between paramedics’ SF-36 responses and the Australian population, and the 
responses of male vs female paramedics and regional vs metropolitan paramedics were 
calculated and descriptive statistics and one way ANOVA employed where the 
requirements for parametric tests were met.  A Pearson Population Correlation 
Hypothesis Test was computed to assess the relationship between SF-36 scores and BMI.  
All analyses were performed using SPSS Version 17.0 (Statistical Package for the Social 
Sciences Version 17.0, SPSS Inc., Chicago, Illinois, U.S.A.) with the threshold for 
statistical significance set at p < 0.05.  XLStat (Addinsoft SARL, New York, NY, USA) 
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was used to impute missing data in the NSW Ambulance SF-36 results using the 
NIPALS method (39) to allow principal component analysis with missing values. The 
NIPALS algorithm was applied to the NSW Ambulance dataset and the obtained PCA 
model is used to predict the missing values.(40) Of the total number of items on the SF-
36 survey (26,982) a total of 538 (1.9%) were not answered and therefore imputed. 
 
Results  
Response rate and demographics 
Of 3,302 paramedics employed by NSW Ambulance in May 2015, 22% (747 total, 507 
males) completed the survey yielding an overall response rate of 22% (Table 1).  
Table 1. Demographic information NSW Ambulance Paramedics (mean ±SD) 
 
The results of the Pearson Chi-square test of Independence showed the overall proportion 
of survey respondents were not significantly different than the NSW Ambulance 
population by gender (χ² 3.6554, df 1, p=0.05589, CI -0.0490, 0.0002) but were 
significantly different by posting (χ² 10.06, df 1, p=0.001515, CI 0.8331, 0.0629). 
 Sixty-three per cent of respondents were qualified paramedics (n= 471); 21% 
were intensive care paramedics (n= 154); 7% were specialist group (e.g. special 
operations team, special casualty access team) (n= 53); 6% were intern paramedics (n= 
41); 2% were extended care paramedics (n= 17); and 2% were trainee paramedics (n= 
11). Participants’ primary roles included: clinically practicing (89%) (n= 667), 
management (6%) (n= 45), education (2.9%) (n= 22) control centre (1.5%) (n= 11), 
other, i.e., information technology (0.01%) (n< 5). 
 
SF-36: NSW Ambulance paramedics  
There were no significant differences by gender except for the Vitality domain where 
males scored higher (57.61 ± 16.29 versus 53.17 ±18.37, p= 0.001, CI 1.716, 7.7178). By 
posting there were no significant differences except for General Health domain where 
regional paramedics scored higher than metropolitan paramedics (66.50 ±18.95 versus 
63.85 ±17.89, p= 0.05).  
 
SF-36: NSW Ambulance vs Australian population  
There were significant differences in 6 of the 8 domains (p<0.001) as well as in the 
Physical Health Summary score (p < 0.001 CI 1.680, 3.958) and Mental Health Summary 
score (p < 0.001, CI 6.994, 9.363), with paramedics reporting lower scores (more 
disability) in both domains than the Australian population. In the Physical Function 
domain, paramedics scored significantly higher (less disability) (p<0.001 CI -4.323, -
2.952) than the Australian population (Table 2). 
 
Body Mass Index (BMI): NSW Ambulance paramedics 
There were differences in overall mean BMI scores by gender: male’s BMI (n=507) 
27.53 ±4.05 kg/m2 was higher than female’s BMI (n=240) 26.61 ±4.38 kg/m2 (p= 0.001 
CI 0.499, 2.059). By posting, there were differences between regional paramedics (n= 
379) with higher BMI than metropolitan paramedics (n= 368) (27.49 ± 4.30 kg/m2 vs 
26.60 ±5.12 kg/m2, p=0.01, CI -1.57, -0.218). With regard to location and gender, 
regional males (n= 268) had higher BMI than metropolitan males (n= 239) (28 ± 3.99 kg/
m2 vs 26.8 ± 4.67 kg/m2, p = 0.001, CI -1.99, -0.468) whilst there were no significant 
differences in mean BMI between regional (n=129) and metropolitan (n=111) females 
(26.17 ± 4.75 kg/m2 vs 26.19 ± 5.85 kg/m2, p= 0.977, CI -1.343, 1.383). 
 
  Regional Metropolitan All 
Males n=268 n=239 n=507 
Age (years) 44.27 (9.48) 42.66 (9.3) 43.51 (9.42) 
Years of Service 15.37 (9.7) 14.45 (9.09) 14.93 (9.98) 
Females n=111 n= 129 n=240 
Age (years) 36.97 (8.18) 37.39 (8.49) 37.20 (8.33) 
Years of Service 10.36 (6.56) 9.53 (5.55) 9.98 (6.12) 
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NSW Ambulance and Australian population  
There was a difference between the Australian population’s mean BMI score (26.47 ± 
5.42 kg/m2) and paramedics’ (27.10 ± 4.30 kg/m2) (p< 0.01, CI -0.850,-0.126). 
 
Exercise  
Responses to the question: “Are you currently exercising as much as you would like?” 
found that 72% (n=548) of all respondents reported ‘No’. Those answering ‘No’ had 
significantly higher BMI scores than those answering “Yes’ (27.5 ± 4.91 kg/m2 vs 25.9 ± 
4.02 kg/m2, p=0.001, CI -2.29, -0.90).  
Table 2. SF36 Scores NSW Ambulance and Australian Population. Note an (*) denotes a clinically 
meaningful difference according to Ware (1994). 
 
Barriers to Exercise 
Lack of Time was the most frequently selected barrier followed by Family/Other, Lack 
of Motivation and Cost of Gym.  Barriers to exercise were not different by posting except 
for Lack of, or Distance to Facilities (Figure 1 overleaf). 
 Free text responses describing barriers to not exercising as much as you would 
like (n=117)  were examined and themed into six categories: (1) on call (n=62, 53%), (2) 
roster (n=19, 16.2%), (3) other (e.g. injury) (n=16, 13.3%), (4) lack of energy/fatigue 
(n=9, 7.7%), (5) study (n=7, 6%), and (6) gym access (n=4, 3.4%).   ‘On call’ is a 
specific type of rostering where a paramedic may spend a portion of time not at station 
but responsible for responding to emergency calls before, during or after regularly 
scheduled shifts at station. On call rostering is predominantly utilised in regional 
postings.  
  
Discussion 
The primary aim of this study was to explore the self-reported health status of 
paramedics employed by New South Wales Ambulance, by gender and geographic 
rostering pattern (metropolitan and regional) and to compare those to the Australian 
general population. A secondary aim was to examine paramedics’ attitudes towards 
exercise and to determine whether paramedics thought that they exercised enough, 
including barriers (if any) that may prevent them from exercising enough.  
 
SF-36 
In regard to SF-36 results by gender and posting, there were significant differences only 
in Vitality and General Health domains suggesting little difference in these paramedics 
report overall HRQoL. There is little in the literature to utilise as occupational 
comparators for paramedics, however  recent research by Pek et al. (41) on the health of 
paramedics working in Hungary reported SF-36 scores similar in respect to NSW 
Ambulance paramedics. Both groups reported lower scores on the Vitality domain which  
  NSWA Survey 
(n=747)  
Mean (SD) 
Australian Population 
(n=12,393)  
Mean (SD) 
Significance level 
(1 tailed) 
Physical Function 91.58 (8.27) 88.09 (19.04) <.001 
Role Physical 80.58 (30.06) 86.67 (29.98) <.001 * 
Body Pain 75.82 (18.88) 76.40 (21.0) > .05 
General Health 65.21 (18.40) 70.37 (18.91) <.001 * 
Vitality 56.20 (17.04) 61.69 (18.26) <.001 * 
Social Function 70.18 (17.70) 86.22 (19.43) <.001 * 
Role Emotional 74.08 (37.31) 87.62(27.93) <.001 * 
Mental Health 74.54 (16.40) 75.24 (16.0) >.05 
Physical Health Summary 73.55 (14.54) 76.65 (14.96) <.001 
Mental Health Summary 68.02 (16.08) 76.23 (15.06) <.001 * 
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Figure 1. Barriers to Exercise by posting illustrates the frequency of paramedic responses to 
perceived barriers. Note the significant difference (* p<0.001) in response rate (regional versus 
metropolitan) for lack of or distance to facilities. 
 
can indicate feeling tired and worn out.  The lack of disparity in scores in gender and 
posting has been reported in one other study of paramedics using the SF-36 where they  
found no difference by emergency unit.(42) It could indicate that the work of a 
paramedic influences the respondent regardless of these variables. 
 The importance of monitoring the health status of paramedics is illustrated when  
examining their scores compared to the general population. Paramedics did score higher 
in Physical Function, but reported lower scores in six of the eight domains and both 
summary  scores. There is a paucity of literature on the HRQoL in paramedics, so must 
be examined indirectly. The work by Courtney et al. (8) reported high levels of fatigue 
and poor health in paramedics in Victoria, Australia, due to shiftwork and occupational 
demands, which could contribute to the understanding of paramedics’ lower SF-36 
scores. The Victorian paramedics also reported lower levels of physical activity than the 
population and this was linked to shiftwork patterns.  
 
Body Mass Index 
Published literature suggests that a BMI of 18.5-24.9 kg/m2 is a normal weight. Above 
that cutoff, there is an increased association with higher all-cause mortality.(26, 27) The 
average BMI of NSW Ambulance paramedics was 27.1 ±4.31 kg/m2. These findings are 
consistent with a study of  US paramedics (n=19,960) of 27.7 ±4.96 kg/m2 (43) but were 
lower than a study of Canadian paramedics (n=295) of 29.8 ±4.9 kg/m2. By gender and 
posting, regional rostered male paramedics had significantly higher BMI than their 
metropolitan counterparts. There appears to be no substantive literature about BMI in 
paramedics with regard to rostering or geographic area, therefore, it is hard to comment if 
this is a clinically significant finding in this paramedic service.  Regional paramedics 
appear to follow the trend of  rural Australians in having a higher BMI than their urban 
counterparts.(44) However, noting that call volumes are generally lower in regional 
compared to metropolitan areas in NSW Ambulance this could contribute to reduced 
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physical activity during work hours as the paramedic awaits the next call. This would be 
consistent with a U.S. study that found urban nurses had higher levels of physical activity 
and lower BMIs than rural nurses.(45) Certainly, regular physical activity, even if job-
related incidental, or more structured exercise can positively influence BMI.(46) 
Furthermore, this could contribute to the high rates of illness and injury as has been  
reported in other studies.(47) Prehypertension and hypertension have already been 
reported in up to 75% of emergency responders (15) and a Canadian study of paramedics 
reported similar rates of overweight and obesity (79% of respondents), the majority also 
reported at least one cardiovascular risk factor.(48) Given the relatively young workforce 
as reported in this study (mean age 41.5 ±9.5 years old) an increasing BMI might 
contribute to diminished health outcomes as their careers progress.  
 Paramedics had a higher BMI than the Australian population although the mean 
for both populations falls in the BMI category of overweight. This difference is small 
(0.6 kg/m2) so results should be interpreted with caution. Both populations could have a 
higher chance of early mortality (7% higher compared to healthy BMI) as reported by to 
Di Angelantonio et al. (2015).(27) It must be noted that BMI defines height/weight 
characteristics. It is not a useful indicator of percent body fat.(12) 
 
Barriers to Exercise 
Paramedics overwhelmingly stated they are not exercising as much as they would like to. 
They also identified a series of barriers to not exercising as much as they would like.  
Both metropolitan and regional paramedics identified ‘lack of time’ and ‘family or other 
commitments’ as preventing adequate exercise. This could be expected given the nature 
of shift work and the age group of the participants, which would include many young 
parents. Interestingly, compared to metropolitan paramedics, regional paramedics were 
more likely to select ‘lack of, or distance to facilities’ as a barrier to exercise.  This draws 
attention to the need for paramedics to have access to exercise facilities, for instance in 
the workplace. Many of the respondents (53%) indicated that being ‘on call’ is a barrier 
to exercise, therefore, this type of rostering should be examined with regard to allowing 
time to exercise. The implication is that access to facilities and/or time to engage in 
regular physical activity could contribute to a healthier paramedic with more functional 
capacity for the physical demands of job performance. 
 In examining solutions for paramedics’ low health status, Merrill (49) presented 
recommendations for health improvement. These included service-specific exercise 
education and functional movement training, and general physical ability assessment 
with lifestyle advice (e.g. healthy eating). Further, they advocate the use of peer fitness 
trainers as well as support by management. It has been reported that NSW Ambulance 
has introduced the ‘Fitness Passport’ program across all stations and this is seen as a 
positive move. This is a corporate health and fitness program that allows its members to 
access a wide range of their local health and fitness suppliers.(50) Uptake may be limited 
in regional areas based on the lower levels of participation of gyms and health clubs. A 
number of regional stations have recently taken part in a research project examining the 
effect of an on station physical fitness program. 
 
Limitations 
The use of corporate email to inform and solicit potential study paramedics may have 
limited participation (for example if the paramedic did not check his/her email account 
during the study period or if they were concerned about confidentiality). Similarly, the 
reminder email sent through to corporate email accounts may have limited participation 
for the same reason. NSW Ambulance survey data was collected using an online survey 
while the HILDA data was collected through telephone survey. It is worth noting that 
there may be a selection bias in this study as only those paramedics who wanted to 
complete the survey did so. 
 BMI is not accurate in estimating percent body fat and is used in the context of 
this study for its associations with other measures of health status. It is worth noting that 
self-reported height and weight is known to underestimate BMI though the magnitude of 
bias is small.(51) Use of the question regarding barriers to exercise may have been 
leading, however 117 paramedics validated the question by responding with their own 
open text responses. 
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Conclusion 
Health status based on SF-36 and BMI results differed among NSW Ambulance 
paramedics. Relatively uniform SF-36 scores within the population of paramedics 
suggest that, as an occupation, their HRQoL may be adversely affected by their job. In 
terms of BMI, regional-rostered paramedics had significantly higher BMIs than those 
posted to metropolitan areas and this may be due to shift pattern, lower call volume and 
therefore more sedentary time and a lack of suitable exercise facilities. The NSW 
Ambulance paramedics reported generally lower health status scores than the Australian 
population, which is noteworthy. This would indicate a need to measure and compare the 
two groups longitudinally. Both the paramedics and the Australian population have 
BMI’s that are higher than that termed normal and could indicate an elevated risk for 
metabolic disease. 
 Paramedics have a responsibility to maintain their own health as they look after 
the health issues of their patients. Paramedic services have an opportunity to be an active 
partner with the paramedic to ensure that the workforce is as healthy and productive as 
possible. For both, there must be an attention to the potential risks to the health of 
paramedics in this very challenging and demanding occupation, and identifying strategies 
to mitigate those risks. 
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